Effects of the 5-hydroxytryptamine receptor antagonist, BMY 7378, on 5-hydroxytryptamine neurotransmission: electrophysiological studies in the rat central nervous system.
In the present electrophysiological studies, the effects of the putative 5-hydroxytryptamine (5-HT) receptor antagonist, BMY 7378, on the response of dorsal raphe nucleus 5-HT neurons and of CA3 dorsal hippocampus pyramidal neurons to 5-HT and 8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT) were investigated in chloral hydrate-anesthetized rats. The effectiveness of microiontophoretically applied 5-HT and 8-OH-DPAT in suppressing the firing activity of both neuronal populations was assessed before and during the microiontophoretic application of BMY 7378. BMY 7378 reduced the effectiveness of 8-OH-DPAT, but not that of 5-HT, in depressing 5-HT neuron firing rate, whereas that of both agonists was reduced by concurrent application of BMY 7378 in the hippocampus. To assess whether endogenous 5-HT also could be antagonized, the response of pyramidal neurons to electrical activation of the 5-HT pathway was determined before and after i.v. BMY 7378. Low doses enhanced the efficacy of the stimulation, whereas higher doses decreased it. The latter finding suggests that BMY 7378 antagonizes the effect of endogenous 5-HT. Three procedures were used to investigate the enhancing effect of BMY 7378 on 5-HT synaptic transmission: 1) administration of BMY 7378 after terminal 5-HT autoreceptor blockade by methiothepin: methiothepin abolished the enhancing effect of BMY 7378; 2) blockade of the effect of RU 24969, a terminal 5-HT autoreceptor agonist: pretreatment with methiothepin, but not with BMY 7378, blocked the effect of RU 24969 on 5-HT synaptic transmission; and 3) administration of BMY 7378 during a reduced level of activation of terminal 5-HT autoreceptors, obtained by lowering the stimulation frequency from 1 to 0.5 Hz: the enhancing effect of BMY 7378 was reduced when the stimulation was delivered at 0.5 Hz. It is concluded that BMY 7378 is an effective antagonist of 5-HT1A receptors in vivo and that the mechanism of its enhancing effect on 5-HT transmission at low doses, although still undetermined, is not due to a competitive interaction at the terminal 5-HT autoreceptor.